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Abstract
SIGNIFICANCE OF THE WORK







A sensitive, selective, precise and robust high-performance thin-layer chromatographic method of analysis of E and Z stereoisomers of guggulsterone (the hypolipidemic agent in the gum-resin exudates of Commiphora mukul) both as a bulk drug and in formulations was developed and validated. The method employed TLC aluminium plates precoated with silica gel 60F-254 as the stationary phase. The solvent system consisted of toluene- acetone (9:1, v/v). Densitometric analysis of guggulsterone was carried out in the absorbance mode at 250 nm. This system was found to give compact spots for E- and Z- guggulsterone, (Rf value of 0.38 ± 0.02 and 0.46 ± 0.02 respectively) following double development of chromatoplates with the same mobile phase. The linear regression analysis data for the calibration plots for E- and Z- guggulsterone showed good linear relationship with r2 = 0.9977 ± 0.054 and r2 = 0.9975 ± 0.068 respectively  in the concentration range of 100 ng/spot to 6000 ng/spot. The mean value of slope and intercept were 0.11 ± 0.006 and 0.11 ± 0.005, 14.26 ± 0.56 and 10.92 ± 0.76 respectively for E- and Z- guggulsterone. The method was validated for precision, robustness and recovery. The limit of detection and quantitation were 12 ng/spot, 10 ng/spot and 24 ng/spot, 20 ng/spot respectively for E- and Z- guggulsterone. Statistical analysis proves that the method is repeatable and selective for the estimation of the said drug. Since the proposed mobile phase effectively resolves the E- and Z- isomers of guggulsterone, this HPTLC method can be applied for identification and quantitation of these isomers in herbal extracts and pharmaceutical dosage form.
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Stress degradation studies were carried out on guggulsterone (the hypolipidemic agent in the gum-resin exudates of Commiphora mukul) following the conditions prescribed in the parent drug stability testing guideline (Q1AR) issued by International Conference on Harmonization (ICH). The present study describes degradation of guggulsterone under different ICH prescribed stress conditions (acid and base hydrolysis, oxidation, dry and wet heat degradation and photodegradation) and establishment of a stability indicating HPTLC assay. The method employed TLC aluminium plates precoated with silica gel 60F-254 as the stationary phase. The solvent system consisted of toluene- acetone (9:1, v/v). Densitometric analysis of guggulsterone was carried out in the absorbance mode at 250 nm. This system was found to give compact spots for E- and Z- guggulsterone, (Rf value of 0.38 ± 0.02 and 0.46 ± 0.02 respectively) following double development of chromatoplates with the same mobile phase. The drug undergoes degradation under acidic and basic conditions, oxidation, dry and wet heat treatment and photodegradation. All the peaks of degraded products were resolved from the standard guggulsterone with significantly different Rf values.  As the method could effectively separate the drug from its degradation products, it can be employed as a stability indicating one.
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Two chromatographic techniques are described for the separation and quantitative determination of azadirachtin A and B, salannin, and nimbin present in the crude extract of neem seed kernels and commercial neem based formulations. The high performance thin-layer chromatography (HPTLC) separation of markers was carried out on Merck TLC aluminium sheets of silica gel 60 F254 using ethylacetate-benzene (7.0: 3.0, v/v) as mobile phase. The other technique was based on extended length packed column supercritical fluid chromatographic (PC-SFC) separation of the markers using Cyano column (250 mm × 4.6 mm I.D, S-5.0 µ) and Kromasil 100 NH2 column (250 mm × 4.6 mm I.D, 5.0 µ) connected in series. The detection was carried out using photodiode array detector at 338 K using methanol-modified carbon dioxide (10 %) as the mobile phase at flow rate of 2.0 mL min-1. The current study assesses the effect of extending column length during PC-SFC experiment to obtain maximum resolution between a number of unknown components and known markers present in neem seed extracts. Both the chromatographic methods were validated in terms of precision, robustness, recovery, limits of detection and quantitation. The analysis of variance (ANOVA) and Student’s t-test were applied to correlate the results of quantitative determination of markers by means of HPTLC and PC-SFC method.
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